Combined hepatocellular-cholangiocarcinoma (HCC-CC) with bile duct invasion (BDI) is rare. In unresectable cases, biliary stent placement and photodynamic therapy (PDT) are used for resolving obstructive jaundice. However, stent occlusion remains problematic, and PDT is expensive and time-consuming. Intraductal radiofrequency ablation (RFA) is an emerging procedure for palliation in these patients. It has potential benefits including less expense, lower rates of severe complication, longer maintenance of ductal patency, and easier technique compared with PDT or stenting alone. We report a 67-year-old man who underwent repeated intraductal RFA for HCC-CC and HCC with BDI, for whom bile duct patency was maintained without additional biliary procedures.
choice, offering the possibility of a cure. Few cases have reported a favorable response to systemic chemotherapy or local treatment such as radiofrequency ablation (RFA) and transarterial chemoembolization (TACE).
HCC with bile duct invasion (HCC-BDI) is a rare condition with poor prognosis because of obstructive jaundice. Palliative methods may relieve jaundice, ensure quality of life, and possibly prolong survival. [2] [3] [4] In patients with malignant bile duct obstruction, biliary stent placement and photodynamic therapy (PDT) commonly resolve obstructive jaundice. However, stent occlusion by tumor ingrowth or blood clots and recurrent cholangitis occur in patients with HCC. 5, 6 Furthermore, PDT is expensive, time-consuming, and is associated with risks of complications, including hemobilia and photosensitivity. 5 Therefore, safer and more effective methods for resolving HCC-BDI are needed. In recent literature, patients received intraductal RFA for obstructive jaundice caused by CC. Intraductal RFA has potential benefits including less expense, longer maintenance of ductal patency, and easier technique compared to PDT or stenting alone. 7 HCC-BDI can be easily removed using an extraction balloon after RFA, since RFA induces coagulation necrosis of the HCC-BDI stalk connected with the main hepatic mass. Furthermore, intraductal RFA may help to maintain longer bile duct patency compared with that of stent placement or PDT.
We report a case of HCC-CC and HCC-BDI in a 67-yearold man with chronic hepatitis B. He underwent repeated intraductal RFA for HCC-BDI, and maintained a patent bile duct without additional biliary procedures.
A 67-year-old man presented with dyspepsia and epigastric discomfort, which had been present for about 6 weeks. After having an abdominal computed tomography (CT) scan performed at a local medical center, he presented to our hospital for evaluation of a mass at S2/3 and the left proximal intrahepatic bile duct (Fig. 1A) . He had been diagnosed with chronic hepatitis B. The serum cancer antigen (CA) 19-9 level was 302.2 U/mL (reference range 0-39 U/mL), carcinoembryonic antigen level was 2.47 ng/mL (reference range 0-5.0 ng/mL), and alpha-fetoprotein (AFP) level was 6.90 IU/mL (reference range 0-10 IU/mL). A forceps biopsy was performed at the left intrahepatic bile duct mass during endoscopic retrograde cholangiopancreatography, resulting in chronic inflammation. The patient was pathologically diagnosed with CC based on percutaneous liver biopsy. Two intraductal RFA sessions were performed for the mass occupying the left proximal intrahepatic bile duct using a 2.2 cm RFA catheter (STARmed, Goyang, Korea) at the settings of 10 W for 120 seconds. During cholangiography, the left intrahepatic duct was not seen due to the suspicion of an intraductal mass ( Fig. 2A) . Necrotic materials were removed via the bile duct using an extraction balloon catheter after performing intraductal RFA (Fig. 2B, C) . We ended the procedure after inserting an endoscopic nasobiliary drainage catheter for bleeding confirmation and irrigation purposes, following RFA. There was no definite bleeding. The necrotic materials were pathologically diagnosed as HCC, and the final pathologic diagnosis was HCC-CC and HCC-BDI. After intraductal RFA and the sixth cycle of chemotherapy, the abdominal CT scan revealed the disappearance of the left intrahepatic ductal dilatation (Fig. 1B) . It seemed that the ) on days 1 and 8 of a 21-day treatment cycle for CC and remnant HCC. After the sixth cycle of chemotherapy, the 6.6-cm mass was reduced to 3.8 cm. The serum CA 19-9 level was 6.20 U/mL. Subsequently, the patient was hospitalized because of jaundice 6 months after intraductal RFA. An abdominal CT scan at that time revealed that the tumor size was decreased compared with the previous scan. However, the recurrence of the intraductal mass with dilatation of the left intrahepatic bile duct was observed (Fig. 1C) . The serum CA 19-9 and AFP levels were rechecked. The CA 19-9 level increased to 106.2 U/mL, and the AFP level was 4.71 IU/mL. We repeated the performance of intraductal RFA. Dilatation of the bile duct was decreased after intraductal RFA, as revealed by abdominal CT scan (Fig. 1D) . The patient was discharged with the intent to treat with further chemotherapy.
DISCuSSIon
In the current case, the patient was diagnosed as having HCC-CC and HCC-BDI. The main mass, an HCC-CC tumor located within segments II and III of the intrahepatic biliary tree, appeared to respond favorably to systemic chemotherapy. In addition, the intraductal mass was thought to be HCC-BDI. The intraductal mass was easily removed using an extraction balloon, because intraductal RFA induces coagulation necrosis of the stalk. Bile duct patency was maintained after repeated intraductal RFA without additional procedures. Furthermore, there were no significant post-procedural complications.
HCC-CC is explained by some literature as follows: (1) it is a double primary cancer, (2) either HCC or CC arises first, and then transforms to other components; and (3) HCC-BDI is a rare condition. HCC with obstructive jaundice has a poor prognosis (median survival 2-4 months, even with external drainage). [2] [3] [4] The mechanism of HCC-BDI is not fully understood, but may be due to one of the following: (1) growth of a metastatic tumor along the bile duct, (2) intraductal growth of a metastatic tumor and separation of malignant cells from original malignant lesions, and (3) a necrotic and hemorrhagic tumor and blood clots occupying the bile duct. 6, 7 Obstructive jaundice is the most relevant factor impacting survival and quality of life in patients suffering from bile duct malignancy. 7 The most common method to resolve jaundice is the use of a biliary stent, and self-expandable metal stent (SEMS) placement is the standard palliative technique for patients with malignant bile duct obstruction. However, many patients with HCC-BDI have experienced hemobilia and recurrent cholangitis at the stenting site since tumor tissues are hypervascular and friable. Moreover, obstruction reportedly occurs due to tumor ingrowth after 6 months in most patients with a SEMS. 5, 6 In some cases, stent occlusion occurred earlier due to blood clots rather than tumor ingrowth. In cases of stent occlusion, PDT can be used to maintain ductal patency and improve overall survival. 12, 13 However, PDT is expensive and time-consuming. In addition to complications, including hemobilia of the stenting site and photosensitivity, one multicenter study demonstrated that patients who received PDT with stenting had a 60% increased mortality risk with poorer overall survival compared to that of stenting alone. 14 A safer and more effective method to resolve HCC-BDI is therefore needed. Recent literature reported that patients received intraductal RFA for obstructive jaundice caused by CC. Hemobilia, cholangitis, bile duct injury, abscess formation and, in a few cases, mortality, were adverse events. [5] [6] [7] 15 Bile duct injury is one of the major complications of RFA and is mainly caused by thermal damage. When intraductal RFA is compared with percutaneous RFA, the incidence of bile duct injury is low because it is performed using low energy. Recently, one study showed that intraductal RFA is a safe and effective method in the animal model. 16 Additionally, intraductal RFA for malignant biliary obstruction is technically easy. HCC-BDI is clinically distinct from CC in that obstructive jaundice in CC occurs by direct and broad invasion of the tumor into the bile duct, while in most patients with HCC, it occurs by indirect BDI of the tumor separated from the main mass. A bile duct tumor might attach to the bile duct mucosa with a thin stalk, without invasive growth into the submucosa. 4 In our case, it was thought that the HCC-BDI tumor also had a thin stalk, because after intraductal RFA, removal of necrotic materials was easily performed. Furthermore, the absence of the intraductal mass was confirmed on the follow-up CT scan. General RFA has been used to treat small-sized HCC, 17 and we posit that the technique could also serve as a therapeutic tool for HCC-BDI with a thin stalk. In patients with obstructive jaundice due to HCC-BDI, intraductal RFA may help maintain longer bile duct patency and improve overall survival compared with stent placement or PDT.
In conclusion, in the current case, biliary ductal patency was maintained for the 11 months of patient follow-up after repeated intraductal RFA, without need for additional procedures. We suggest that intraductal RFA may be an effective palliative method for maintaining ductal patency and improving overall survival, especially in patients with HCC-BDI.
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